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PROBLEM TO BE SOLVED: To immobilize a target DNA by forming a triple-strand DNA with a nucleic acid 
complementary to a double-strand DNA containing a target DNA, substituting with a dNTP labeled with a 
member of a bonding partner and bonding with another member immobilized to a solid. 
SOLUTION" This method is used for immobilizing a target DNA labeled with a member of a bonding partner 
onto a solid supporter carrying the surface of another member of the bonding member. The labeled target 
DNA forms a triple strand DNA composed of a target DNA, a double strand DNA having a sequence 
complement to the target DNA and an oligonucleotide complementary to a part of sequence of the target 
DNA and a target DNA is immobilized to produce a DNA chip by using the triple strand DNA prepared by 
substituting with an oligonucleotide wherein at least one of a part of a sequence of the target DNA in the 
presence of a dNTP containing a dNTP labeled with a member of at least a kind of the bonding partner. 
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(54) [Sg?8©£;fiM eWDNACDHJ&ft: 



(57) [Btt] 

IS®] «m*tlfcDNAOBI«^fe©a«. 

[JBft^R] «MDNA*-&ty— **DNAO— »© 

:**?U:*^KlCJ;S£^£E:#&DNA©aigL 
Ttfrie - N AtC-fc D N A CO— fficDgH5iJ £ 

©— JlT««Sft;fcDNA£W«U ^Ttt'&/ , <- h 
^ntDNASBStS. 
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^2 0 0 0 - 2 1 0 0 8 2 



D N Atffc&rt — F ^— coffin— LfcB 

D N AO@^#^^B^WST$) o T , 
nfcBWDNA^ (A) »«MDNA*cttfKDN 

N AO — Spco^" U ^'7^ U*^- FSE^JtCtgffiMft^ 
»J zljz? VitJ- Ht^=*aDNASMt5m ft 
(B) I^Ufbtl/:Z*iDNA^^T, 

/:dNTP^dNTP0#STt, SufESMDNA 
»$nfc^ ^ F u =f * £ FT«« 

DNAOlSttSo 
[3^2] ^ 

7^— F b < fs£*t* jk^h^s 

[W#JS5] IS (A) (0*U^^^^H#*M 
[St*35 6] II (A) (C*5ttSH*«DNA<D«jfiS: 

/^HtiiufS— *iDNA^iWJ :=f^ Ft 

fn^ tClBt?^ D N A (DmfeitJj&o 

m^m7) ffiHMffltft^^>^^K^»K (Esch 
erichia coli) e c A?>/^R*«k^r e c A 

[S*3S8] Ig (B) #DNA*'J^7-1fK D 

m) , DNA#U^7-tfI^U^'577^^>h 

(5' , 3' X*V7-ft7) , T4DNA^U^7- 
-tf*5,fctfT 7 DNAtR'J — tf, ftb^tcrnb^it 
g^&gi^'J lf4D«t^S-«B*»ttDNA3R»J * 

ACQBS^ffio 
[B*«9 3 IS (B) i:*5i«ftM*l//'J»* 



So 

[«*aio] is (a) TflSffl-rs^'J^^i^* 

^F*^ft< tfc 1 Ome r ^bft^iS^l - 9 CDV> 
T'tlfr iCfSfEO D N A (D&feitJi&c 

DNA^BSSnfcDNAf'^TSot, 7t*v>S 
t^^OiB'&L/fcDNA?^^'. 

[»*3Ri 2] k'*f>aTa«snt8i«DNA 

^\ (A) *SSWDNA*5«ttKKDNA{C»UTtB« 
M**BE^6ft*— *«DNAt, ««DNA©-» 

Ft^)I*IDNA^Mt^m Tib^iC (B) Z. 
O bTft6nfc=*«DNAS:ffi^T, ^<^ i jll 

ttt*f>arawsnftdNTPS$odNTP^# 

SETT*irlE»MDNA©— SP^'J l'*^ FHE9U 

S&IR'&flE*^ b 5 £ b coBiaffrT*Si»*3B 1 
1 £fcttl 2EtODNAf7/o 

7 1: v > S fc tt t: ;t ^ > <h £ ^ ^ ^ * - 
[0 0 0 1 ] 

fflMDNA©HS{t*ft**t^DNA5 1 yyiCH'r^- 
[0 0 0 2] 

Mssgsn, fn^- ffittUffl^tsnx 

^J;^MNAf7^S^fttlTH B# 
J$DNA=&»«MtcHff3t^^H^TS*v SfctiH 

A^^t^^abnxt^o l^l. ^nbicti 
^n-^n— $) ^> ^\ ffiffl b m js u xffi ^ 5J- 

[0 0 0 3] WiLtf, ae^ORSSH^SfcAtwtt, 
c D N A-^^O— SP^^ 2 0 0-3 0 0 bp#U?^U 

^-^F^H^{ttcffl^bn-5^\ :tib^u u^r 
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t>7U.— htcLTPCRTtt#BUrWKSnTU»5. 

isnt^^-sffltJ. 5 ' *saw**«3ttJtDN 
»©DNA^*§g#5d«fli:±»caE5>J*-a-4c:t3&«wa 

< fc&*DNAV^?n7 , U'f£f£3!iT'5lCti. ^&CD& 
ISE^nfcDNAS:PCRlC<tO iSST S d i: 

o. £<=>(;:, pcrshu ^tzx-m 

^zmm muMtrnm) ©wtttio. pcri^i (d 
na) «f«z«[ao2a*fli'5Rrtett3&«**. seics 

Ac. PCRS«fflV>TBBLt. SMDNAli, D 
NA©5' *S^ISnt^5, ^(Dfztb. -tftfcJB 
^TDNAf7^MLfci^l:ll DNAC5' * 

VS. DNA^yyitcDNA^RNAM. 
tC«k£:?W^Sf^Jdt£fT-5 D NAffl 3 ' * 

[0 0 0 4] — ^. HflE*»#±-C1taEDNAt*fiJt-r 
S^fett. te. ^<T100bpODNA&l 

DNA^a^tTS^ffitt. -SSMCDNAJKOf 

fcDNAT-U-fte, @#:^J##:|C*)'T2.DNACDi^-&^ 

ft. DNA7W±T-t5i<!:OTt5DNA©III: 

gait. K£sy\'f7 | j^ -tf— ->a >3&<ajffi$nj8 

[0 0 0 5] *»*#6f4. SfcflWW&WftWIS'&SJB 
KfiSMfrT, S**J:<«WDNA*«tt*fcl4«a|-r 

T, — #«DNA©-*&DNA£<75«£#O^Jc£tf- 

©-SW^Hlf tC^^J: < aa^&tr Z\ i: A«T*S C <h € Ji 
[0 0 0 6] 

^--(75— iTSKsntsMD n a t m-s/t- h -y- © 

ffi5ffl^©Ml:J:^fi«lDNA01*Sjf^O@ 
mftTS^T. RIWSntiaflDNA^. (A) 
& -5 ®B<) D N A & ± tfKD N A iC*)" L T tSffiWigggE^J 
^b&S — *iDNAt. SMDN A© — SP©^" 'J 

IDNA?:Mf^Ig, iz^mz (B) dpLTttb 
nt=*iDNASfflHT. 4t> laUMIE^ 



^— h i-~<D— nfc d N T P £-£tr d N T P 

[0 0 0 7] 8"JOSB*0*»Wi:UT. H#3d$ 

fo±.\Z'pt&< i fe 1 0©gWDNA^l£$ntDN A 

# £ f > «T««l* n fc D N A 1 1fi . 7 k* > 

[0 0 0 8] *»MOH«{t^feK:J:n«. =*«DN 
itCiO. SWDNACDBFrM^JSlCfc^-SK^-'J n'j* 

IM^Ci^Tt, C^LTSMDNAtCffl^t 

n a £ a^-r 3 d t € * . 

[0 0 0 9] aiJ^fcBSft^ffiSWJBTfttf. 
##±^Bf3©*l*©DNA*, 3fa©tt*iJl«T?. * 

t>*T^5ggT@S-ftbfcDNA T-fi'DTK 
SDNAf7^ Sa«t5tti«Tt4. 
[0 0 10] 

cogtt. 3EiLT«ttT"*£^*«DNA©*$S=* 

iDNA©MI:ffi^bn^-*iDNA©f^i:E»l 

ifc. *%BJiCti5 TDNAJ OB 
t4. DNA^*fcttDNA»f)ti:aiftpJI6*«*T?» 

•5. 

[0 0 11] ms-fr/^-h?— j ffiSt*^*JgfiE 
D N A« I#$ftflE±^Igft U 5 4 t»OT*ntf. « 

*S£*tHSfc»J* L O Z-gm&3itz\ZttT<D— gfit L < 
[0 0 12] ^^5^0<]^!^SB<JiK^^^T^.i|g-&/'?- 
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[0 0 13] Wf^tUTH fc*^^>. 

-7t^>«^*0)WIBtR (10-' 5 M) tCiS<BCr* 
U y h 7 t* V > b: ^ > i£^&«'&#£®JE£ L 
fcCDtra«T**, ifcSHEflsfctt. ^^7t'y 

a3fr^DNA«:ffi«-rs«'&, ^j^tf, sjs-r*** 

K^fctt^SKtLT. dNTP CD — ffitCN 6 — (6 
-7^ y\*cis)l) dATPSffll^CtfeTf^ 
[0 0 15] ±E©«-&/^- h^— TONA 

[0 0 16] l#5it»i:LTH JtS^/t- h^-©— 
[0 0 17] SMDNAH #fEIK<Z)BMtC}Be>IB£K 



TS^TU^. — KfC, 10 0bpm, «fc0ft*M 
tdti, 500b 50kb p <DD N AtC*f bT*5S9J 

A, ^^^tCJS«*tt43<t^KS**^*&^^**a 

&\ um^^0JlC^O*gMDNA^7iO -3^o 
CDSWDNAICO^T, $ £lCllftBJ£JoAn^ %^CO 

I#tt&nS CD ^S15 £ fc *i— »#T §DNA^ 

tf^d^Ti^ AlWft&fiEDNA, 

fflLT^Snfcr*aDNAfc*tf§Ci:^TtS. 

[0 0 18] 2fc5EMJCt£5H3e^ffiC0Xg (A) T 
te, «WDNA45«J:^KDNA{c5*LTffi«MtttSBE5>J 
^5&5-*fiDNAt, fiMDNA0-S©««i:ffi 

DNAiMdW^n^). E$iDNASM^)M 

e r J&Ub* b<U40me r BLhTS 0 , SUMtC 
te±Ett#SEbft^3^ H^M{Ctt«^:l 50me ri 
86«lDNA©-fflO««tt. S? 
£L<te^<7>3' *#6W£T***<* r*iDNA^7 

^bIA3 0 b p SSC Lfc? i7 M^Jfti5± 

[0 0 19] ETF* (B^$n*t)^T3ftl/^ ff^L^ 
i«T*^gMDNA0 3' *«8»{atcs»^n&^i7 

OXg (A) :fc«fctf (B) CO^TRWtS. 

[0 0 2 0] ±-EE*«DNA}|^£7)M{t X*« 
DNA<h^tD^MDNACD3 ' ^SSBfitCtiMM^SE 

TTg«$t§o ^ct-5tt*»tt. fflRIMia»^^>^ 

[0 0 2 1 ] ffiffl-C*Sffil^MJffi.»A^>/^i7Ktt, 
(OfiFffiTT«M D N A ^^O— N A^ t 
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>/ti7f©Ma < J^t.W 1 !:lTli. (Escherichi 
a coli) iCfijfeT-S r e c A? B^ttifflffi 
(Thermus thermophi lus) . ftfe<£>flIf*!iiifflMIC*3!^T. 
r e c Aite^f (CcfcD=]-K^nT^^^tS#g't±^>A 

(Agrobacterium tumefaciens) . tt^S (Bacillus 
sub t i 1 is) , ^fD7^W ^fDhD-777N (Me 
thylophilus methylotrophus) , ^ U^gi (Vibrio c 
holerae) , OT^^^yzJ ^'ff-f 7% (Ustilago may 
dis) 3MCfi*T£. -E-ngMaCr ecAM5'> 
A7S^i(fbn?i. -E-Offi> fi^ (Saccharomyces c 
erevisiae) -*»fc Hcfi&Jfcf r e c Ami&Lf > ? X. 

t>, iEffiHwaJM.^w^Xfc&'&sn*. cn^ 

MiCS^T-a r e c A^>A?f 

[0 0 2 2] ffil^iffllfe^.^ W^^JtSffiffi-TSSWDN 

MDNA (*fctt 3 ©#fi!c»ClKUT. 
7f/-»5' -H'J>S (ATP) Sfcti^-OHS 
ft:, 0y*.«rrV->> (r-^) -5U>1 (ATP 
-rS) , feiWldATP. UTP, dUTP, CT 
P, dCTP^fcliGTP^i'^gtt^.. *f£BJIC 
fE3. *BISnfc«WDNAt*trr^:«[DNA5^© 
H«*ft»C*tt*«J6r-5XS (B) TATPtf»£*¥ 

'#fOATP-rS5±ffi 
3jfc#*^©»£fclRLTttJHT*©JWIFSLV>. 
[0 0 2 3] *»J:3fc3j«#«*fl:©»tt,EJ6*#tt. 

r e c A^ W^StSfcte r e c Ajg-fH^Wt 

[0 0 2 4] ilBWi^tC. recA^WMU 
T. 3j*#*£#:fc»j5SLfc»£»Ctt. 6 r 

e c a? yrtZMzm&isTmmit&ftoTjmtm&is 

(Tri trachium album) i^cOT'nx-r ±— t'KSrfp-g- 

0. 01M Tris ( p H 7 . 8). 0. 005 
M EDTA. 0. 5%SDSa*Sfc-5««i£4M;:, 7 
□ ■7=--C^ — t'KS:5 0/ig/m 1 ©i§STl)D^.T, 3 7 
1C. 1 0«-m-r >*3L^-h-r«J:5tt*frTT±E£ 



*«IS*Ufe*S-C. ±iEHfi£#*£^ft£:Og (B) W:* 

4. dGDH&SJfcti, H*mDNA(C*5tt^,-*:iiDN 
A±(7)^ef)DNAW*i7 KJfcffi^tCS 

JBH*#'J*7~£tt. 5 0tR±©iST#. 

[0 0 2 5] u^LT, ±E 3 S&BK: J: 

0^W^RSI»4LTll5ft4=*IDNAI4. ±E 

ft. *5EBjicfi6-5, IS (B) a>*V=tJHnr*?-\*B. 
H*mDNA(Ct5tt^-*^DNA±OSWDNA<^? 

^U^-5=-K<b3?lfeT5SJSTfe-3T. DNAGDtS'J * 7 
— t'^ffi^Tff 7:t^Tf5. ±EI« (B) Tffl^ 

7— tfl, DN AtfU * 5— US 5 if *>h 
(i^US^mm) . DNA#'J^5-Kli?W!777 
^^>h (5' -3' X^y^-l'^-7.) , T4 DNA 
tRU;*7— frfc«fctfT7 DNA#iJ/7.-f, te&tf 
(C 6 CDitfi^ D N A# U * *i=k 

l*©»**i|K;f*Cl<!:rt*T#*. flrC. DNA#'J> 
7-t'l7l/y777^>h (KT. >V^I*t 

!DNA!tt^5- fefl GDC*S»fl!ll::fe-5 5 ' — 3' © 

'J l^-> h* = ij >gf (d NT P) O^ffiT 

T5' - 3' co#'j^5— itVSVW 

[0 0 2 6] ±fEdNTP«, d AT P , dCT 

P. dGTPiiJ:tfdTTP<34a£&/8LTfT-5a*. 
Cine.<D'>7i< it— g|5. 09*.l£, dCTPO- gPSfc 
tt£«S«WSn& d C T P -^fficDg^^nfc d N t p 
CftfcT. -LE«»£J6£fT*.tf. *rfcK:»j«£n** 
is U*3- HB25iJI=«. icffifiJStlit* ^ h* 

«iia±t»4i:t*«T*Si ^ u s 'ymmzmm? 

tUTIt ^iJAtf. 0. 01M Tris(pH7. 
5). 0.005M MgClj. 0. 0075M W 
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Oun t t/mlOlgTMT, 3 7t, 1 5 #|HK 
[0 0 2 7] ±EdNTP£h**^>S^fife<3'gt&SS: 

fcdNTPttflTBS^nT^fctf) (#JA«, h:^-5 1 >- 
1 1-dCTP) S:-t©SSffifflT#. SfcSttlCJSi; 
T9r/:^$n/:dNTP^MLTt)cfc^c 
[0 0 2 8] U±tc£Q, #6nS*«Snfcr#iD 

DNAH ffi#(0DNAgt£&#TT£ttLfc», £Ri 
^j&*Hffll£B5£{fc£ftfc* Brill, DNATKSfcUD 
[0 0 2 9] *»^C0H5e{t*fe{C<k0«MDNA^H 

NA3^H£fl:ant»r«a:aiJfi*S i bfc6^ , 5*. bit 
**oT, *5S9§tCcfcfttf* ^£*gi££*-f ^DNA? 1 
7 7^SK^ e .fcDftfrWlCfcL W^MNAf 
.y7tlTH ±.fe^*%BJ(c^^SMDNACD@^{t 

[0 0 3 0] 

[0 0 3 1] HMffJl 

«SqDNAtl>T7 r — v-^^ ^—M 13mpl8RF 
DNA (SHilJ: 0 A^*!) SttPBIMRS n a B I T 
ifiSgtt Kb ^£7)^WDNAco*SSBte^BH^i 
£JS^6 0-me r^t'J^^l/^H 1 £J3:gb 
/to 8MDNAWJ^^l/*f H 1 <h GO = 
JgfiJcSJS^fT-Sfci&tc, 2^<DgJSflKA (2 0u 1) «t 
£J&ffiB (20/il) *¥«bfco SlSSSAtCli. 5p 
mol^'J^^WFl, 6. 0/ig^)recA 
3?>A£\ 0. 48mM ATP-rS, 3 0mM»» 
MJX (pH7. 2) , 2. SmMBSv^y'JAtf 
^^n^o EJoftBKtt. 2 0 0 n g<D& — jfy b D N 
A, 0. 48mM ATP-rS^, 3 0mMSSh'J 
X (pH7. 2) , 2. lSmMSST^y-JA*^ 

[0032] KjfvKA£B&^n-?n3 7t:t i 5#p*i 

-f >*i^-hbfc{£, 2 0Srfiif'&to-&T, * b 3 



»At5B«40tf It:. 0. 5% (W/V) SDS, 
0. 7mg/m 1 T^D-r-Y^— tfKSJDA, 37^1 
0#|HH >4^^— hT^-i:{Ci:0, ecAjJlI 
Srfi^fc. *-<7>&. 6 0ulOTEi«i (lOmM 
Tr i s-HCKJ mM EDTA) SAD A, 1 0 0 
At 1 <hbT\ 7i/-Ji/ • ^□□7^;!/Afflttl^ 11, 

Sff^, $in*DNA^€«*#«bfc. D N Att 

5m1^1®*^Uc^ lOmM T 
ris-HCl pH7. 5, 5mM MgCl 2 , 
7 . 5mMyW b— ;k 4uni t $ V J V • 
"7^^>> h (K 1 enow fragment) , 
0. 02mM a-32P dCTP, 0. 02mM 
dGTP, 0. 02mM d A T P , 0. 0 2 mM d 
TTP+T, 3 7tT3 OMO^a^- b^T^^t 

[0 0 3 3] TEISS^IO^ G25Xtf> 
#^2>TiISJ&a- 3 2 P .dCTP^£lfc», * 

o co¥#*fc-2 ^Tti o . 7 % 7;u# u 

7^ 0 fO»*g|l (B) ct)U-> 1 C^to *-G>!S, 

to. x«7*;kMiK:E»bjfc. 7^n-xy;um^ 

Scft^Jg^^Sl (A) CDU->ltC, 7^*'JStt^r 

jim^wj^^m i (o cou-> i tc^i~o 

[0 0 3 4] JtttHlfttbT, ^CD^tSfrofc. 
>Mtt, DNAit<X7-A-t, HBOfeSBiC-tO-y- 

iHindl I IT'Mb, [7-32P] ATPT 
5 ' *ffl«»bfct>CDT*>5. U->2tt, recA£ 

*ff^fcJS*tcS*TSt>^TfeS. U«->3tt, AT 
P-r S&SD^&^^JEjSSrffofcUl^tt, U~>l<fc 

4te, ^MgH^J^t)^^U^^^U^^H2^ffl^T 

CS*t^)!)©Tg^c U—>5tt, pBR 3 2 2 D 
NABE^JSfc^^'J # I*'*"? H 3 £JH^TKJS£fT 

3d" D * H 1 COBH^J : 5 ' -agaggc 1 1 tg aggac 

taaag ac 1 1 1 1 tcatgaggaagt 1 1 ccat taaacg ggtaaaata 

c-3' (E^J#^ : 1) 

:t'J {7 b 2 OE^iJ : 5' -gtatt t tacc cgtt t 

aatgg aaact tcctcatgaaaaagt ct t tagtcct caaagcctc 

t-3' (BH^J#^ : 2) 

^-'J zf^^U^-^H 3C0E^J : 5' -cact gcataattct 
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ct tactgtcatgccatccgt aagatgcttt tctgtgactg gtg 
agt-3' (SH?iJ#^ : 3) 

HI (A) , (B) (C) tCinti, HI (A) 

£7c, HI (C) COU— > 1 iC^Tct^ 
MDNAtt«a&AnsS&C0«MDNAOS$i|^i;T 

[0035] jiaegy 2 
.awsnfcswDNAM 

H2 (A) <DU->lte, SWDNAtLTM 1 3mp 
1 8 RF DNA(D^mmmH i n c I I TSJBrbfcfc 

£U*^hM£ffl^fcdi^tt. HI (A) > 
1 tW«(DEJC&fTofcil6*fcS*r*t)^>-tf**. it 

12 (B) tefJKDgk&lfmT-h&o H2 (C) <DU — 

>in (a) 05 1^- > i T-jisnfeu- >y;u^, ©jfg 

B*BsaHITMLT> 4. 5%^tt#U7^U;U 

(A) cDl/->2-Cf#^tlfeit>7 H ;i/^$iJIS^B s a 
H I T«JBfLTU-> 1 <hH«Kl««*»L& s bc&T» 
U->Mte, DNAit<X^— 1 
■^xDtMXS (C) <Z)£S8l;:S"f. 
^"U rf^ i7 U^--^ K 4 cDE^iJ : 5' -ggaaacagct atgac 
catga t tacgaat tcgagctcggta cccggggatc ctctagagt 
c-3' (@H3*J#^ : 4) 

m (A) , (B) &£Zf (C) Kl«fctl«, (C) 

> 1 tC^rTJ;^ fl, a»SnfcDNAH2*«0*MD 

NAOM-ffiiJco— ^ifit*5 2 6 3 b 

[0 0 3 6] H3SffJ3 

H3 (A) oi/->iH HI (A) cou— > 1 tHS6 

H PBR 3 2 2 DNA (SffiitckOA^) tf>6E^J£ 
U ^ ^ K 3 &m ^tz C ifit^tt U- > 1 

DNAMT, pBR 3 2 2 D N A £©JPggPig S c a 

>i tra«©sif*fT-3fce*ts*r*. u->4 

ti» S^DNAiirLT, pBR 3 2 2 DNA^» 
iScalTMLtfeOSffl^tCti, M13mp 
1 8 R F DNAOEJilSS^tU =r* ^ U^? 1 HIS 

KSSrfS. (B) (i (A) tmV7fiu-7,¥)\,<D, 
DNA4Sl!fi?lT*5. 



[0 0 3 7] H3 (A) (B) tc.tntf, 

i7 U * ^ K (DIE W i 3^HKM [o] — ~C$>%> z. L WST 

CI StkTo 
[0 0 3 8] jgffiffl]4 
««S««C*WS; ^WDNAOS^gBfi: 
H4 (A) <£>U->lte, HI (A) CDI/->lti« 

tt* 3mp 1 8RF©S n aB I 

BfM" ^ o — O (D K-*38fi0 <D * 9 U * 5- K IH^iJ ic^-r 
£ U— > 1 (hi?!— C7)1t>y;US$iJpg^^E coRI T«J 

bfct>oT*$. (B) »± (a) trau7^fn-^y;u 

<&„ DNA4»ft?KT»*. 

^•'J^7?l/*f K5<OE?J: 5' -tgttttagtg tattc 
1 1 1 eg cctctt tcgttttaggttgg tgccttcgta gtggcatta 
c-3' (E^J## : 5) 

H4 (A) (B) fc<fctl«, U->2 tl/->4 

(C^Tc^ic, Wfn«WDN Ac/) M-ffliJ^SSBte COSH 

[0 0 3 9] j^ttW 5 

H5 (A) <Z>U->ltt, gWDNAtlTMl 3'mp 
1 8 RF DNAS*JPS**H i n c I ITSJSrL&fc 

^i/^F6^^c^i:^l HI (A) <DU—> 

3tt, U-> 1 tW— coit>7 t ';i/S, amH 
I T«JBrUfc-y->^I/tcS5K"r*t>^T*S, U->4 
tt, 1 t(tl—cD^>7 f ';US, MfSSRSmalT 

U-> 1 ^(U-cOit>y^S, IHRiXKp n I T«B» 

> 1 tW— <0-t*->^;US, MIBiXS a c I -CSJBfLjfc 

tra— <7)tl->7 r ;US:, SJISB5RE c oR ITrfflBfLfcit 

mc^yrjio*, wiiBsaHi-e«Ltit>y 
^tcsjts-r^fc^-css. (B) it (a) <h[wii;7^D 

^ijn'j*^ 6CDE^»J : 5' -ttacgaattc gagct 
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cggta cccggggatcctctagagtc-3' (BE^J#^r : 6) 
BIS (A) *3<fctf (B) iCJ:n«> U-> 1 U— > 

[0040] mmme 

0 6 (A) C9U->lte. «aSlET*»* (E. col 
i) DNA*'J^7- tf I *ffi^fcC«t£t^±, 01 

(a) (Di/-> i tra^cos^^fT^fcig^tcfiSE-r* 

^T&So U~>2tt, «»gj£T;*:J«KDNA#<J 

^^-esjs^ffo&ctJix^tt, si (a) ©i/-/^ 

!DNA#U^7-t'L ^-^/*^^^^>h (La 
r g e fragment) TSMlfiJS £ fr o CI L£l 
M*. 0 1 (A) Ol/-> 1 tra«OSlS«rfTofc»* 
Cfi*t^o l/->4te, DNA#'J^7 — If I 

(£>L a r g e fragment TMttSJfc^fTo fcd 

01 (A) ©U->1 ilHS^SJS^fr^fcjB 
^tCS^T^o U->5te* 0 1 (A) 1 <h[H 

(A) ©l/-> l tR«OK*Sffofctt*K:fi*T 

[0 0 4 1] 0 6 (A) 4o<£tf (B) tcin«, EAjtZ 
lS©DNA3R'J^7-t'I»«tt), «fftgJSKJBV> 
tatted*. U— >6 ic^T £ 

TxH^DNA^U ;* ^— if icOLarge fragm 
e n t (3 ' - 5 ' ex o7<tX) T«»5/S£f?3 

[0 0 4 2] jHEffJ7 
g&SDNAztfU / 7— if*JS^£«ttgJ& 

07 (A) Ol/->llt 0 1 (A) <DU— >ltm& 

0 1 (A) <DU->1 tmK&fo&ft^tzfeMlZ 
fi^ST^o 1/->2H 8WDNAtlTMl3mpl 

8 RF DNA£$iJlgg¥iitS n a B I TitSltKtC Lfcfc 
<Dt. F 1 £<Dm^E.*mMJ&$:?f-D 
fc«*(CS5t£-rs. ^JKfSte, 2^0gj£«A (2 0 
u 1 ) £gJS«B (2 0 m 1 ) *«BLfc. S«*AIC 
14, 5pmo l^t'J^^U^fKl, 6. O^gco 
recA^W^, 0. 4 8mM ATP- r S, 30 



mMSSh'JX (pH7. 2) , 2. 5mMSS[7^ 
y^A^Sn^c SMBCtt, 2 0 0 ng£7)MD 
NA, 0. 48mM ATP-rS^, 3 0mMSSh 
VTs (pH7. 2) , 2. 15mMSt7^y^A^ 

[0043] sjSftAtBs, ^n-en3 7t:ti s# 
iia*iftASjeaoRjc«*t4 4 o /z i TSofc. -t© 1 

0/iMC, 1 OmM Tris-HCl pH7. 5, 
5mM MgCl 2 , 7. 5mMyft7K h"ik 
4unit Klenow fragment, 0. 0 
2mM a~32PdCTP, 0. 0 2 mM d G T 
P, 0. 0 2mM dATP, 0. 0 2 mM dTTP^ 
^fc'S«*2 0iilW, 3 7*CT-6 0#fHH>^ 
^-hbfco :£fite:0. 5% (W/V) SDS, 0. 7 
mg/m 1 ynf^t- tiKODA 3 7ttlO^H 
>^zr^-hL7t@^ TE£1S?££3 0 m 1 JJDA, G2 
fcf >^^ATjg«75:a- 3 2 P dCTP^SL 
7Co ^^Sld^Ttel %7^o-^y;Ht^»ft 

[0 0 4 4] Ix— >8tt, ^'Jzf^^U^Hia^Ta:^ 
£4 5 < CTR : -pfc^i:£l^tt. U->2 £H«©5Jfc£ 

«\ 20mM Tris-HCl pH8. 8, 10m 
M KC1, 1 OmM (NH 4 ) 2 S0 4 , 2mMMgSO 
4 , 0. 1% Triton X-100, Sunit 
s Bst DNA Polymerase larg 
e fragment, 0. 0 2 mM a - 3 2 P d C 
TP, 0. 0 2mM dGTP, 0. 0 2 mM dAT 
P, 0. 0 2mM dTTPZ^/ufz&fcm2 0 u 1 * 
"C, '6 51CT'6 0^>*a^-MfcutWH 

£fT^fc;i<h4^Hi. lx->4<tl^«<3DSiSS:fTofcie 
jUiC&^TSo 1/->5H «KtEJS£\ 2 OmM T 
ris-HCl pH8. 3, 1 0 mM KC1, 6m 
M (NH 4 ) 2 S0 4 , 2mM M g C 1 2 , 0. 1% T 
riton X-100..0. 001%BSA, Sun 
its PyroBest DNA Polymera 
se large fragment, 0. 02 mM 
a-32P dCTP, 0. 0 2mM dGTP, 0. 
0 2mM dATP, 0. 02mM dTTP^e 
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K/£* 2 0 u 1 6 5"CT6 0^>^-h 

s^r^o i/->nn *vzf*2 u;*^ Fjn*_&^ 

T£JE£tf^fc:tWl U->5 tra«OSJC*fT 
ofc*S*JCS*T*. U->6«\ «ttKJS«\ 10m 

M Tris-HCl pH8. 3, 50mM KC 
U 1. 5mM MgC 1 2 , Sunits Taq 
DNA Polymerase large frag 
ment, 0. 02mM a-32PdCTP, 0. 0 
2mM dGTP, 0. 02mM d ATP, 0. 02 
mMdTTP£^££j£$£2 0 u 1 + T, 65X:t6 

>6 tmi«cQSiiE;eff^fc«*Jcfi*'r5. (b> « 

[0 0 4 5] 0 7 (A) *3cttf (B) ICfcfttt, U~> 
4(C^-f BI&ftCDBs tDNA#'J^7-i!?: 

ffl^T«»S^SfT5eitfCJ:0, irecAjffil^fi 1 

<hl/->4£itft-r££, R£recA 

[0 0 4 6] 30608 8 

IMDNAtlXffiitt^DNA (pBR 3 2 2 DN 
A) t , -^CD 1 affiOEWSSrO 1 2 0 -m e r CO:* >J 

U^^F 7 tOMOH^JBflcS^SreT'Sfca&tC, 2 0 
C0S*«A (2 0 m 1 > tSJSaB (20m 1 ) £*Pfit 
Vtzo JElSttAJCtt. 5 pmo 1 0*U^?l/*f K 
8, 6. 0 m gOr e c >/t^ 0. 48mM A 
TP-rS, 3 0mMB8h>JX (pH7. 2) , 2. 

te, 2 0 0 n gOUMDNA, 0. 48mM ATP — 
rS^, 3 OmMSghUX (pH7. 2) , 2. 15 

[0047] jRj&KA t b s^n-en 3 7 ■ct 1 5 ftm 

i'y + ^-Mtg, 2 0*fiif-&*>-frT, *6£3 

*JBfltS«S*AfcSi5«4 0 m 0. 5% (W/ 

V) SDS, 0. 7mg/ml^Pf^t-^KSlO 
A, 3 7 t T' 1 0 MO^a h : t C J; 0 , 
»r ecAjfilSffot. fOft, 6 0 m 1 OTEIgW 
S (lOmM Tris-HCl, ImM EDTA) 

AiSfcHSllsk i7Da :7*JlA»Jtt}£ 1 Effofc*, X 



10mM Tris-HCl pH7. 5, 5mM 
MgCl 2 , 7. SmMyftXKh-J^ 4un 
it Klenow fragment, 0. 02mM 

a-32P dCTP, 0. 0 2 mM dGTP, 
0. 02mM d ATP, 0. 0 2 mM dTTPf 1 
T, 3 7t:T3 0«flH >^^- b-?Z>C£\ZJ: 0, 
«»£JS£fT -^Acc TE|g«?K^ 1 0 u 1 JD*-* G2 5 
*£>#5ATia*Jfca - 3 2 P dCTP^Slfc 

^fT^fc^fb^ilX^v^Ayn^ FSfefeSrfT^iyjUO 
¥XSE»L£. 8 (B) CDU->ltC^1- e 

y;u«5tai&coi(g**H8 (a) cdu— > 1 test". 

[0 0 4 8] Jt*»«fc£UT\ &<DZt&frvit. U- 

-fX£jK"T. iSOIMX^ — * — tt, ADNA^SJfg^ 
IHindl I I tail, [r-32P] ATPT 
5 ' it t> <BT!»*. U— >4t±, JS^fcWM 

DNAS-tOSS«aiicftbfcfcOT*-5. U->2 
tt. ifitBW^-'J^^^U^^FSS^lifcZltet^tt, 

^V^^ZV^^Yl V>W3\ \ 5' -gtcctccgat cgttg 

tcaga agtaagt tggccgcagtgt t atcactcatg gttatggca 

g cactgcataa ttctcttact gtcatgccatccgtaagafcg c 

ttttctgtg actggtgagt-3' (E5»J#^ : 7 ) 

*U r/* ^ F 8 CDgE^J : 5" -actcaccagt cacag 

aaaag catct tacggatggcatgac agtaagagaa ttatgcagt 

g ctgccataac catgagtgat aacactgcggccaac t tac t t 

ctgacaacg atcggaggac-3' (IE^J#-^ : 8) 

El 8 (A) (B) tcinH, l/->li2 tC^T 

DNASRWDNAiltffi^S^tt, DNA^ifd 

[0 0 4 9] <ftW9 

«ihrjs»©* u =f {7 v-*?- \*<DVtm 

iMDNAtlTM 1 3mp 1 8 R F DNA^feJPB^ 
^SnaBItlWClfcfc^t, ^-<£>aMDNA<Z) 
*S8»ffiCDE5»JS:J#0 6 0 -me r^t'J^^W 
KlSffltlt. ^U^^^U^^F^, [r-3 2 
P] ATPT5 ' ^£^fftiC^fgiLT&t^Co «MD 
NAit'J rf* ^ F 1 £<DF$<DE.*m&fcfcZ£ 

te, 2r><DK$MA (2 0 m 1) iKJfvMEB (20m 
1) £2p«Lfc. SJSttAtCtt, lpmol(7)tU^ 
^l-^Fl, 6. 0/ig(7)recA^>/^, 0. 4 
8mM ATP-rS, 3 0mMBSMJX (pH7. 
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2) , 2. SmMBRT^i/^A^Sn*. EJfctf 
BtCte, 2 0 0 ngOMDNA, 0. 4 8 mM AT 
P-rS^, 3 0mMR8HJ* (pH7. 2) , 2. 

[0050] KjtJttAtB^-tn-ena 7tTi 5#m 

O^^L^-MxTt^, 2 0£fiif-&:b-t*-T, 2 bfC 3 

««J5ESiK«:il*AtSJS«4 0 u 1 (C 0. 5% (W/ 
V) SDS, 0. 7mg/miyDr>ft-t'K«D 
A, 3 71CT1 O^PbK >*zls<- h*TZ>Ct\Z£D, 

ecAffll^otc 6 0^1COTE^» 

S (lOmM Tr is-HCK 1 mM EDTA) 
£2J0*-, 10 0/1 ltLT, 7x7- ;U * & UWJ*)\> 

*/-;uit«ft&fT^ **nsDNA^*»tta*i 

Lfc. DNA^IO. 5 u 1 CO^STktCJS^Ufc 
^, 1 OmM Tris-HCl pH7. 5, 5 mM 

MgCl 2 , 7. 5mMyft7KhHk 4un 
it Klenow fragment, 0. 0 2mM 

dCTP, 0. 02mM dGTP, 0. 02mM 
dATP, 0. 02mM dTTPfT, 3 71Ct3 0 

fc. SiE»T»f^ 0. 5% (W/V) SDS, 0. 7 
mg/m 1 yDf>rt- tfKSJoA, 3 7tT10M 

CQ^S^ie^Ufc. tgft$B9 (B) fC^-To 

(A) ©l/->2TSt. 

[0 0 5 1 ] JtttlWfctUT, *©Ci«:ff^&. 
>Mte, DNAit-f 0En£>feSBlC-£-Oii- 
-fX**^. A D N A^rSIKIgP 

IgH i n d I I I T^BSU [r - 3 2 P] ATPT 
5 ' ^fflWttbfcfcsres*. U->lte, U->2ch 

a8c»Lfct>0. U->3te, U->2 chR&tCH^Ig 
^/££?t^, K0^SJ?T4l^)dNTP s €rJD*.& 
^iTSJS*fTofc«*tdffi*-r5. U->4te, U— > 
2 tra«tc=*«»flESff^, IfcDi&^EJSTdATP 

[0 0 5 2] m9 (A) *5«fcV (B) (CJ:n«, U-> 
2 d^Ti? IC, DNA#U * 7— trie J:* 4S^cod 
NTP sOBtOii^SJESffot*^^, H*««J5EJC 



[0053] %mn i q 

Bll (A) CDU-> 1 <h(W|«c7)SJtx^fTo^-th>7 K ;UT 

fc 6 15 LTSSn^DNASRWDNAi: LTffl^T 
t'J^^WP 1 tcO»T = *«»fi!teffn?&. s 
Jfctt* 2 0CD£j£?£A (2 0u 1) tSi6«B (2 0 m 

1) £2pfllLJt. KJfcSEAlCte, lpmolWJ^ 
^l/^-f Hi, 6. 0Mg^recA^>/t^7, 0. 4 
8mM ATP-rS, 3 0 mMitg h 'J X (pH7. 

2) , 2. SmMSK^^y-JA^tni. KJfctt 
BlCte, 2 0 0 n g<D&-"5fy hDNA t 0. 4 8mM 

ATP-rS^, 3 0mMSSh'JX (pH7. 
2), 2. 15mMit7^y^A^JW. 
[0 0 5 4] SJS«A t B S-^n-^n 37tT15 #M 
>^^- h Lfc&, 2 0^^-tf^-ttT. $bC3 
7TC-C3 O^O^zl^- hbfc. C<BB#j£-?Q=* 
*»J8R*S**fcEJt*4 0 u 1 I:, 0. 5% (W/ 
V) SDS, 0. 7mg/m 1 ^D^-C^— tfKSSD 
A, 3 7 t:T 1 0 >^^^- ht ^ d i D , 

|»r e c AfilS*ffofc. 6 0m 1©TE1» 

I (lOmM Tris-HCl, 1 mM EDTA) 
£2JD*_, 100/ildiLT, 7x;"Jh^DD7^ 
AfflfcHtllHU ^na^sj-^AatlifellHlffo&a, x 

*y-;uajKffi*fr^ **n*DNA4H=-*«ii5Mit 

Ufco DNAflLJKS: 1 0. ■ 5 m 1 ©JIB*fC»^U& 
ge, lOmM Tris-HCl pH7. 5, 5 mM 

MgCl 2 , 7. 5mMyf*XWh-Jk 4un 
it Klenow fragment, 0. 02 mM 

dCTP, 0. 0 2mM dGTP, 0. 0 2 mM 
dATP, 0. 02mM dTTP^T, 3 7^3 0 

#ihk ^ ^- h -r * c t ic <t o ut o a*Kj«*fTo 

fc. S^T^tC, 0. 5% (W/V) SDS, 0. 7 
mg/ml^Df-ft-lfKSiDA, 3 7 *C T 1 0 53f*fl 

<03?J**IEftU&. 0 (B) ic^To -tco 

0 (A) <£>U-> 1 i:^To U->2te, ffi0&*KJS 
TDNA*'J^7- tf£2Hl*-&^TU--> 1 tm&<VK 

T4igociNTP s £so*-&^TU'--> i-<trai;sjs 

dCTPW^jDlTl/-> 1 iii^Ufro^^ilS* 
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[0 0 5 5] BIO (A) 43 J; U? (B) Cctntf. «RM 
TfT-5-aco*%B^(cSf^Si^tCJ:0, dNTPsTO 

[0 0 5 6] jfeffiffil 1 1 

«8tS:j?>£* 10mM Tris-HCl pH7. 
5, MgCl 2 , 7. 5mMyft7Kh-Jk 2u 
nit Klenow fragment, 0. 2mM 
t'tf>-ll-dCTP, 0. 2mM dGTP, 
0. 2mM d ATP, 0. 2mM dTTP^^: 
0 m 1 3 7tT3 O^IO^a^-h 

Lfcctwi mi (a) ©i/->i tnaicosjEss 

y>t-X (Dynabeads M- 2 8 0 St r 
e p t a v i d i n) ^<OB5£te, "5 \Zff-ofz 0 

[0 0 5 7] 25/il (10ug/iil^h7^ 
$) ^)Dynabeads$, 1 0 0 ^ 1 (7)6 x S S C 

(0. SMlitth'JCA, 0. 0 5M£x>Btf-MJ 
C7A) Tliaft»L/ta, 3 0 m 1 <D±ERtf«K:!BHi 

Si8T3 0»ll//:^ Magnetic 
particle concentrator TD y n 
abeads^tnliRl^o 1 0 0 m 1 <0T Ejg®?£ ( 1 
OmM Tris-HCK ImM EDTA) T2@ 
tfi&lsfzm, 10 0tflO7WJ£lS»» (0. 12 
5M NaOH, 0. 1M NaCl) KJRJBU £j& 

»*?fofc. 1 0 0 At 1 <0TE»»ar?4Eife»Ljfc 
2 5/zl(^)TEl»«i:lib/: e Hffl±fCDNA 

[0 0 5 8] PCRU ^DynabeadsfiiS* 
» 5 m 1 ^t^n^S^LT, 5 0 /z 1 OgMT 
fT^/io m^fz. ^ — ttM 13mpl8RF D 

NA^S(7)3 5-me r coy7<T- 1 ^ ^— TjCD 
Ml 3mpl 8RF DNA^ffl(7)3 5 -me r <D7? 

2£Jg^T, 27cycle (98t-20se 
c, 6 8t-5mi n) Tf ffit:fcTff ^to PCR 

m*<&— ffite, 1 %r#o— *y;u«#s*»*fT^ * 

[0 0 5 9] JSS^S 1 1 IC^-To U->2tt, U-> 
1 £l^«<BRJfc£, M13mpl8RF DN A£fHI8 
»*SnaBIT«IRLfcta«DNAi, SMiSn 
a B I T^iM 13mpl8RF DNAOt)9l 
*S»««<DE^J*«F03i-iJ^^^ 6 im^Xff 

>3te, > 1 tl^UJEiCS:, Th'Jrf^^U^K* 



tt, M13mpl8RF DNA^WfgSnaB I 
T«)Bf Lfe^-y^ hDNA^^MdrlTPCR^rro 
fc"9->^;UT, PCRjg4^CD1t<Xv-#-lc£&T£ 
fe<Z)T*£>. Sfc— BRtt, pGEM — Tvector 
(PromegatS) \Z^~J 9 n-->?l,tt'&, < 

y* KDNA*i«ajffioa[*E5»j*s*fT^t. 

7":7<v— 1 : 5' -gtat 1 1 tacccgt t taatggaaact tcctca 
tgaa-3' (E^J#^ : 9) : 5' -gtaatgc 

cactacgaaggcaccaacctaaaacgaa-3' (E^J#^ : 10) 

Kcfc9«MDNAlCSfc9ii£*U -?-<&t:=i-^>£:BtD& 

DNAotasEWtt. sjs-r^w^wwDNAotasE 

[0 0 6 0] Igjfeff] 1 2 
£#a^mffi2fMJjBWW5£S« (Affinity Sensors 
*t«, IAsys^teJBfcl) 

if, ei ii (a) ^u— > i ira«©sjstc<k .tf 

-X<h^^-&^>itSu^t:^5 1 >^DNA$ilSL 
fc. I A s y s X<Dmfe<Dtz$><D. \iJr^>%£^ I A s 
y s -fc >■+>-— gffi (t:^-^>^'& I A s y s ^jx^y 

b) ^<D±m&m&m<Dmmit\z&T<v£o\zft-o.tz 0 

[0 0 6 1 ] (a) 3r=Lly hCD$fc# : 2 0 0 /i 1 © 
lfiS*PBS-TM (1 0 OmM Tr i s-HC 
1 pH7. 5, 15 OmM CaCK 0. 0 5,% 
Tween2 0) ^SAl, 5lE)gfe^bfco 
[0 0 6 2] (a) XbU7b7\zi?><om& : 1 0 

0 u 1 CO lmg/m 1 «*co^ h Y T \zi?>&&A 
I, 2 5tT3 0^I^fco 

[0 0 6 3] (a) *£J&* bT\zVXD^ : 

2 0 0 /il^)lfiig«PBS-TM^Al, 5IU 

[0 0 6 4] (a) #«CDHJ£fb : ±12, b'^-^>^ 
««*«*tc 1 J; 5 tCP B S -T^M^JD 

A. 1 0 0 m 1 iLfc^ hCSAb, 2 5tT 

3 0«fl!«l>jfc. 

[0 0 6 5] ( a ) *£j£«ER<Z)|»£ : 2 0 0 /z 1 <D 
l«««PBS-T»«£j£AU 5!sIiStei*L&. 
[0 0 6 6] (b) 2 #«S&CDgttMS : 100/i 

1 COT)li3 ij&f&mfc (0 . 12 5M NaOH, 0. 
1M NaCl) ^SAl, fflT5»i^L £ b C: 
3 0, 7;U*U«flc»*^«t*aASffofc*. 2 00 
u 1 ^6{giS£S S 

[0 0 6 7 ] (c) -*iDNA(^)ttA: &S*>i;«> 
100/il CD6{6SSS S CgMttAL/:+2^7 h 

N A (M13mpl8ssDNA) £ 1 0 0 n g ££A 
U I A s y s T-^-cott'&SiiSLfc. 



(12) 



%?ffi 2000-210082 



[0 0 6 8] (d) 2**tt*C0«ttffla : 100/z 
1 (DTJlsfiijm&mM (0. 12 5M NaOH, 0. 
1M NaC 1) £i£AU *fiT5iHl^Jfc. $ b tC 
3 0, 7;U*Ug«**JC«fcSffiASfft>fc», 2 00 
1 CD6fi»JSS SC»«T5lHlj5fe»Ufc 0 

[0 0 6 9] (e) -*iDNACDttA: £>b^D$£> 
1 00 p. 1 ^6fSiSSS S C»«*aEAL>5:*i^^ h 

(<f)X l 7 4 s sDNA) ^lOOng^ftAl, IA 
s y s T^^^^rU^Lfco 

[0 0 7 0] (f) HS<tUfcS««c*a«W«:BE5»JS:fe 
^Itt-*iDNA (M 1 3mp 1 8 s s DNA) £ 1 
OOng^Ab, I A s y s T^C0jg<&*8!l£ Lfc. 
[0 0 7 1] JK±0— a<7)WSiB*S:, B12 tC^To 
[0 0 7 2] B 1 2 (Cfcttfri, SMDNA^figSTS 

3g<t$n*2*«DNAJ4, tf-«DNA«0*««fcSft 

5CtT, DNAftffl*ff5C<i:^Tt§. 
[0 0 7 3] ^MffJ 1 3 

TONAiLTMl 3mp 1 8RF DNA£$iJPB§P 
*SnaBITl«ttl:bfct)©t, ^£OSMDNA«Z) 
*»a5ffiOE^JS:}#^6 0-me r >J 
Fl^Mlfc, ^'JrO^U^Ktt, [r-3 2 
P] ATPT5' *SS£«»Ufc. ««DNAtt'J^ 

3£A (20/zl) tgJS«B (2 0*1) £*M»Lfc. 
KJfcJBEAlCte* lpmol^t'J^^l/tf FL 
6. Ojiig^r ecA^Wt^, 0. 4 8 mM ATP 
-rS, 3 0 mMftS h'JA ( p H 7 . 2) , 2. 5m 
MffiKY^y'JAd^SftS. giSSBCtt, 2 00 
ng^DNA, 0. 48mM ATP~rS£, 3 
OmMitth'JT; (pH7. 2) , 2. 1 SmMffi^V 

[0 0 7 4] 5Lm%lA t B S-tn-fn 371Ctl5 #H 
O^a^-him 2-^^S-tf^^itT, $bC3 

«Jg^SiC*lK^fcSJC*4 0 u HC, 0. 5% (W/ 
V) SDS, 0. 7mg/m!^Df^t-fK$JD 

l^r e c A^S^fTofCo f W^Mtl^^THl %7 

(b) tc^r, y;i/*5ffl£co±t»-frTy;us: 

fc. ^ei^il 3 (A) >1\Z^T 0 



[0 0 7 5] tt&mtktlsT* *A<DZt£fT^1Z. 
>Mtt, DNA1MXV — * — HScOfeiffilC^cOlt 
-fXSr^-T. dCOlM X^-fi-te. ADNA£fcJflgg£ 
$H i n d I I I TSJBfU [r - 3 2 P] ATPT 
5 ' *aa«abfct>CDT*^. 1/->2H recA£ 

£froJfcjigSflS3fet"£fc<0T&£. U->3tt* AT 
P- r SSrJD^-Ti^TSJSSrfT ofcEWS, U->l<fc 

1 S:fflViTSJSS:fTofc£t^ttU-> 1 

*H4u-> i tra«os**ff ■=> t*s*tcft*r*'bw 

>7tt, pBR 3 2 2 DNASSJSB* 
Seal -XrWmvrz^-fy h D N AlC^Tf *=*-'J zf J* 

AirbT, pBR 3 2 2 DNA*SJES*S c a IT 

^"'J zf^ 57 F 1 0<£>IE^J : 5' -tctccgaaac tec 
tgatttc tgaaaaagtactccttcaaa ggtaatttgc ccatttt 
atg-3' (BH^JS^ : 1 1) 

hi 3 (a) (DU-y\\z^r^o\z, =*a«j««c 

[0 0 7 6] g|»EW 1 4 
KM*!*]* 

114 (A) <DU—> 0 13 (A) <DU — > 1 £ 

m^it&LMi* u->i tra«os«srfT^fcts*ics 

art U— >3tt. ^IS^U zfj*^ 

F6£ffl^fc£W4* 1/->1 tra«(DgJSSff^fcte 

ofcsstcffi^ts-r^fc^T**. (b) « (a) tmm 

C0T^D-xy;UO, DNAi»fe?)tT*5. 
^-ij z?j* 5 V3r=5- Hi 1 (DWM : 5' -gtaatgecac tac 
gaaggca ccaacc taaaacgaaagagg cgaaagaata cactaaa 
aca-3' (HE?U## : 12) 

HI 4 (A) *5ctUf (B) iCctntf, Iitt1i6<3Z*i 
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Sffl^^^-U Htt, ^-*SDNAC0B 

[0 0 7 7] SgjWBW 1 5 

s 

0 15 (A) <7)U-> 1 tt, 113 (A) C7)L/-> 1 £ 

2tt, U->lTffilifc^-'Jzf^i7U^5 L K<75 5' *5S 
fflffiSrl 0-me rHiJofc««*U^^U*^Kl 2 

&m^ttnkt\-\t % u-> i tmatosesfTofett*^ 

**t5t>©T*S. U—>3tt, l/->lTB^fct 
U^J^l/^HCDS ' *S8BM££2 0-me rffjofc 
SMt^U^^U^H 1 3*«^fcJSl^tt; U->1 

>4tt, >lTffli/^ctU^^UtfH0 5 ' 5fc 
SS8M£S3 0-me r H'Jrp U a** £ H 1 

*|J =f^^ ut^HOS ' *S8a5te£4 0-me r BUo 

(B) tt (A) traU7*fP-xy;UC0, DNAi^fe 

:** U ^ j7 U^-5=- Kl 2 c^IH^J : 5' -aggactaaag act 
ttttcat gaggaagt t tccat taaacg ggtaaaatac-3 ' (BE 
?»J## : 13) 

JrV zfj* ^7 Hi 3 CDBE^J : 5' -ac 1 1 1 1 teat gag 

gaagttt ccat taaacgggtaaaatac-3' (BE^J#-^- : 1 
4) 

^•'J {7 V^'f- H 1 4 CDBE^J : 5' -gaggaagt tt cca 
ttaaacg ggtaaaatac-3' (BE^J#-^ : 1 5 ) 
^-'J 27 Hi 5 CDIH^J : 5' -ccat taaacg ggt 

aaaatac-3' (BE^JS-^ : 1 6) 

HI 5 (A) (B) l:±nH H^fiJtlCi&Bfc 

tU^9!/*f H^fiSft 4 0 -me r JBUt**i&E 

[0078] mmm 1 6 

0 16 (A) COU — > 1 tt. 0 13 (A) C7)U— > 1 t 

2tt* 9 — KDNACO^iffll 0 -me r S8Lfc* 
SBBB^BEyiJSrfe^^UzfJt^U^H 1 6£ffl^>i& 

c^T'fe^o U—>3tt, ^-^7 hDNAC0^S2 0- 
me r ^^^L^^SgSRfi^BE^J^tjO^U^^^l/^^ 
Hl7^^f;WH U— > 1 (tra«<BKJE£fTo*: 



JBatCfiSfeTfcfcCDT**. U->4tt, 
NA<D*SH3 0 -me r *»Ufc*iBaBttOE?ije t>0 
t'J^^Utf Hi 8^l^ctimi U->1£[1! 
«<OSJ6«:fft>fclS*^fi*-rS i b<0-C*-6 0 (B) tt 

(A) tmCTXo-*f)\,CD, DNAi^feflTS 

^-'J3"^^7 1/^-^ 1 K 1 6<D$ZP\ : 5' -caacggclac aga 

ggctttg aggactaaagact t t t teat gaggaagt tt ccattaa 
acg-3' (BE^J#^ : 17) 

sJ-'J rf^ i7 \sjr=f- F 1 7 rogE^J : 5' -acgagggtag caa 

eggctae agaggct ttgaggactaaag act ttttcat gaggaag 
ttt-3' (BE^J#^f : 1 8) 

:t 'J W Hi 8 CDiE^J : V -cagcategga acg 

agggtag caacggctacagaggctt tg aggactaaag acttttt 
cat-3' <E5U**f : 1 9) 

gii6 (a) (b) tcctntt, =*mmz&miz 

6, HDNAO*«S**5-5iEJ>JS«rt3 
fc<0£Trt*i&BT*5. Iftt^-y^KDNA 

[0079] jgaew i 7 

013 (A) <DI/->1 £m&<Vfcfc£ftr>fz J *>7')l 
10/I1C20 mMN a C 1 £JQ*_T, MS ( 3 7 

x\ io») ttf-3fc-t»->^«cfi*-r*«**»o» 

*T*^> e l/->2tt, MS (4 5t, 10i» ©it 

>y;i/tcfi3l5T^ : b©Ta&^>. i/->3tt, MS (5 

5"C. 1 0#) Oit>^KCS*-r^)t)C0T$)^o U— 

>4tt, MS (6 5^ io») ©it>^;utcS^T 

I/->5tt, Mi (7 5t, 10») 
W>^}:fi*t^t)«T*S^o U->6tt, MS 

(B) tt (a) £Hi;7^p— dna^s 

¥XT*S. (C) tto , (A) £mm<D90k$:* Ml 
3mp 1 8 R F DNASrIHIBSSiS n a B I TMl 
&«99DNAO*SHI8l«OEMt»0, 40-merO 
fi^O^- >J zf;* ^ u^-^ H 2 0 1tt&Sk\Z 
*nt)OTj^o (D) tt (C) tBCJifn-xy 
;uco, DNAi^6fST$>^ 0 ^nb^^£a6T, 0 
l 7 d^Tc 

tU^7^1/tf Hi 90E^J: 5' -actttttcat gag 
gaagttt ccat taaacgggtaaaatac-3' (B5£iJ#^ : 2 
0) 

0 17iCj:ntt, 6 0 -me r CO^-'J =f^^ U^-^ H^: 
/H^fc = *«(0j»5fcJEtttt. 8 STC^iE^lfiffT, 4 0 
-me r ©^ijzf^47 L/^"^ H *ffl^fc»'&lctt, 7 5 
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[0 0 8 0] 



< n o> 7 -r -> >^es*s:^tt 

AISIN SEIKI CO. , LTD 

<120> «egDNA<Z>B£{t 

<130> 9 8 1 1 0 7 0 

<160> 2 1 

<210> 1 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 1 3mp 1 8 RFCOS n a B I »fH-<0Jt* fflffllco 

<400> 1 

agaggctttg aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 60 

<210> 2 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> y7 — *J*^$9 — M 1 3mp 1 8 RFOS n a B I $ftfr<DfrMii&<DJt 

<400> 2 

gtattttacc cgtttaatgg aaacttcctc atgaaaaagt ctttagtcct caaagcctct 60 

<210> 3 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> pBR322<£>ScaI m^O^r^MO^ 9 Vtt FK2fflft#*K: 

ITM 

<400> 3 

cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg actggtgagt 60 

<210> 4 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8 R F (OH i nc I I m^CD^m^M 

<400> 4 

ggaaacagct atgaccatga ttacgaattc gagctcggta cccggggatc ctctagagtc 60 

<210> 5 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7 1 3mp 1 8RF©SnaB I fe o — oco 
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<400> 5 

tgttttagtg tattctttcg cctctttcgt tttaggttgg tgccttcgta gtggcattac 60 

<210> 6 

<211> 4 0 

<212> D N A 

<213> Artificial Sequence 

<220> 

<223> 13mpl8RF(OHincI I 8rH-Otf-*SBffi!l 

<400> 6 

ttacgaattc gagctcggta cccggggatc ctctagagtc 40 

<210> 7 

<211> 1 2 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5»« pBR322 CD^i7 Vtt KBH?»JSr##tw LT^J5£ 
<400> 7 

gtcctccgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg gttatggcag 60 

cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg actggtgagt . 120 

<210> 8 

<211> 12 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> S«pBR 3 2 2 <D* U*^ KEWOffiSWWt UT^jSjt 
<400> 8 

actcaccagt cacagaaaag catcttacgg atggcatgac agtaagagaa ttatgcagtg 60 

ctgccataac catgagtgat aacactgcgg ccaac t tac t tctgacaacg atcggaggac 120 

<210> 9 

<211> 3 5 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8 RFCOS naBI »rtf-co)t*S8ffilO 

<400> 9 

gtattttacc cgtttaatgg aaacttcctc atgaa 35 

<210> 1 0 

<21i> 3 5 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7t — is ^2 9 — M 1 3mp 1 8 RF(DS n a B I (Dho—JjCDftT^ 
<400> 1 0 

gtaatgccac tacgaaggca ccaacc taaa -acgaa 35 
<210> 1 1 
<211> 60 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> pBR322CDScaI &rft<Dft3i%&m<DJz 2 l/*^ KK^ffitSffi 
<400> 1 1 

. tctccgaaac tcctgatttc tgaaaaagta ctccttcaaa ggtaatttgc ccattttatg 60 
<210> 1 2 
<211> 6 0 
<212> DNA 
<213> Artificial Sequence 
<220> 

<223> 3mp 1 8 R F <Z) S c a I BfM*^>M"fflO?feSS©^ 

<400> 1 2 

gtaatgccac tacgaaggca ccaacctaaa acgaaagagg cgaaagaata cactaaaaca 60 

<210> 1 3 

<211> 5 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8RFCOSc a I mft<DFrW3z%ii<DZ 

<400> 1 3 

aggactaaag actttttcat gaggaagttt ccattaaacg ggtaaaatac 50 

<210> 1 4 

<211> 4 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8 RF(7)S c a I WfrODfr$J*ffiCD* 

i? KBE?>J LT^ 

<400> 1 4 

actttttcat gaggaagttt ccattaaacg ggtaaaatac 40 

<210> 1 5 

<211> 3 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 3mp 1 8RF<9S c a I 8rfr©>HM*aBco;* 

<400> 1 5 

gaggaagttt ccat taaacg ggtaaaatac 30 

<210> 1 6 

<211> 2 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> ~7t-V^$$-U 1 3mp 1 8 R F <D S c a I Wrft-VFrMZiffiOZ 
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<400> 1 6 
ccat taaacg ggtaaaatac 
<210> 1 7 
6 0 
DNA 

Artificial Sequence 



20 



<211> 
<212> 
<213> 
<220> 

<223> 77-*>^^-M 13mpl8R F^Scal ©rJtCDK-fl'J^Sg 1 0 
-me rSraUt*SB»ttOEy»Jt#%(CbT^J5!t 
<400> 1 7 

caacggctac agaggctttg aggactaaag actttttcat gaggaagttt ccat taaacg 60 

<210> 1 8 

<21i> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 77-^>?-M l3mpl8RFC0ScaI W)tOH-ffiiJ*$8 2 0 
-me r e»Ufc*S(|»tt©E?>J*#*JcL,T^« 
<400> 1 8 

acgagggtag caacggctac agaggctttg aggactaaag actttttcat gaggaagttt 60 

<210> 1 9 

<211> 6 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 7 7 — — M 13mpl8RF<OScaI Wfr(^)fr#J*S3 0 

-me r eabfc*SH»fi©EWt#%^bT*jS 
<400> 1 9 

cagcatcgga acgagggtag caacggctac agaggctttg aggactaaag actttttcat 60 

<210> 2 0 

<211> 4 0 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 77-^?^-M 1 3mp 1 8 R FCDS c a I W)tOfrfl!l**8G>* 
<400> 2 0 



actttttcat gaggaagttt ccattaaacg 

mi) ®i\tmMmi(09tm&.ft>iz&ftz* 

^Ktr££o (A) >MttDNA1M Xt— # — 

— M 1 3mp 1 8 R F DNASSJPB»*S 

naBITML^MDNAt, -^CDjgftD N ACQ5fc 
fflffittcoE^JSr^FO^-'J^^^U^KS^liT, ±K 

e c A^>/^»^Tl/-> 1 tlplUSJ^SrfTofcit 
>y;U„ U— >3te, ATP- r SS^Tl/- > 1 <h 



ggtaaaatac 40 

tt, pBR 3 2 2 DNASrfelPB»*S c a I T«JBfL 
«:«WDNAJC»"r**U^3?!? U^F^ffi^T, S 
Jfc£fT-3&lJ->7;i/. (B) tt (A) tWCTjJP-^ 
y DNAi^fem (C) tt (A) <h 

mw>7)i&* 0. 7 5S7;u*'JStt7^a-^y;i/ 

[B2] H2tt*J6«2 0*«|*n&*WDNA<7)fiS 

»»©te*S:S-rElffitr«:toS^JCT*S. (A) U— 
>Mt4DNAit-f XT — *— -^c^-tr-r XSr- 
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SElC^To >1H M13mpl8RF DNA^ 

fammmn incn T«(fLt««DNAt, -ecos 

WD N AC0*Sfi««CDBH?iJS:JtO* U ^ £ U^-^ H £ 

>7Vk (B) tt (A) (h(t|L;7^D-xy;K^, DN 
A±jfefi^J*. (C) tt (A) iP3i;u->y;ut, f&Jlg 
g|BsaHITWU:&, 4 5%Stt^'J7^'J 

[S3] BI3tt||^J3<7)«»SJSiC*3W§,.ttSBE5»J 

(A) l/— >MttDNAW X"7— £ — T\ ffiOWX 
^rx — ^©ZEtC^f. U— >lte, M13mpl8RF 
DNA^JSiiS n a B I T«J»f LfcSMDN A 

H M13mpl8RF DNASHBB*Sn aB I 
T^J^bfc^WDNAch, IHHB*S c a ITSJBrLft 
PBR 3 2 2 DNA«)*SH««OEJllS«rO*U=f^ 
^U*^KSrffl^TSJS*fTofc-y->^';i/. l/->3 
tt, PBR 3 2 2 DNA«r»JIS»*S c a I TML 
fc«WDNAt, ^©«MDNA<a5f£»««<DE^J£J$ 

U->4te, pBR 3 2 2 DNAMES^Scal 
railtlKDNAt, SJEBfSnaBIT'Ml, 
fcMl 3m p 1 8RFDNACD*aBffittfiDSH5U*Jtr>* 

ft-ott>7J)s. (B) tt (A) tHi;7*D-W> 
CO, DNAtSfefefl,: 
[84] H4ttHJE«l4 0a»SJSfl45WS, t^DN 

(A) >MttDNAtM'X^— # — -^-COit 
-f XStt^— ^^^EtC^To U— >ltt, M13mpl8 
R F DNASWEB^S n a B I -7rWmLfz¥-¥ y 
KDNAt, ^0«MDNA<7)*jS««OE5»J*fiFr)* 

->2n > i trnwyy^z, aEiiEco 

R IT«KLjfc1f->:/;k U->3H M13mpl8 
R F DNA^rSJfg^^S n a B I T«»fLfc«WDN 
A t . fflf&mm S n a B I T^JSffM 1 3 m p 1 8 R F 
D N A<D 5 1 O©*#««<0E?J£}$T>:* U =f J* £7 1/ 

fc1t>:/;k >4H >3 t^D"y->x;usr, 
»JS8ff E c o R I T«Bf U7t*>y;U. (B) tt 
(A) il^i;7^D— ^yjKT), DNAi^fifK, 

Aosaacffisw^fciiifix— ^. -^n-^tu TEco-y- 



£ 0 (A) !/->MttDNAt>fX7-*-T, 
^ XZ^—fCD&ZTjk-ro U»>1H M13mpl8 
RF DNAZmm&mH incll T«JBfbfc«WD 
NAt, -?-O«MDNAC05feSa««<7)E?iJ*firO^-'J zf 

2tt, l/->ltBi;t>^ (KBWSXbalT 

4tt, l/->lt|?|i;it>^M l WiSmalT 

WIB»*Kpn I TfiDWLt-y-^^U. U->6 
tt. U->1 iWi;-tf>^I/*, MPB**S a c IT« 
Kb :/Jk 1/->7H U-> l £ffiW>7)U 

^JE^mE c oR I T«)iLfcD->7ik lx->8 
tt. U->1 iWi;tl->^US, WRWBsaHIT 

m«Lft^>^M (b) a (a) <ti^i;7^n-xy 

(A) U->MttDNAWX7-i-T, -tODIt 
^^r- ^CO^IC^-T. I/— >1H Ml 3 m p 1 8 
RF DNASfMIBSSiS n aB I T«BF LfcglMD N 

^U^KTH^MlWjaSff^ ^recA^l:, ^:JK 
ffiD N A P o J yme r a s e I T«»£j{;£fTo 

> i traDKis*fTt?fc-y->x;i/. l^->3H mi 3 

mp 1 8RF DNA*SJE**Sn aB ITMlfc 
SMDNA ^-©aMDNAO^fflffittOE^JSifC) 
^'j3^^1/^-^HTH*«m^fTV^ irecAft 
fC, ^IIDNA P o 1 yme rasel, Larg 
e fragment TRtE^Sff^t 0 U— > 4 
H ^-Uzf^izU^-^ 1 K*JdA&^T?U-->3 tl^US 
iS*fT^fc-tl->y;Uo U— >5te\ M13mpl8RF 
DNASrfelfBBJgS n a B I "C«JBf U^SMD N A 
^^aMDNACOE^JSr^^-iJrf^^U^HT 
H*«JgfiJcS:fr^, irecAiC, ^IIDNA P 
olymeraseK Large fragment 
(3' -5' exo?^f«) TMfcRJEfcfrofc. U 

i^iisjssrfTofc-y-vy;^ (b) a (a) <h(wiu:7^ 

[0 7] B7«||]SE^J7 0S&^DNA3RiJ^^— biS; 
^^TSttSJCSfTofc*^-^. -t-tl-tn. TIE CD 

5. (A) l/->MttDNAWX7-A-T, -^OIJ- 
-f XSr-?— ^cD&iC^-To U— /111 M13mpl8 
R F DNASrSJPS^^S n a B I T««Lfcg6«lDN 
At, ^gWDNA^S^E^j^ot U D'^ 



(19) 



&m 2000-210082 



IDNA Polymerase^ Large fr 
agment (3' - 5' ex o^tX) TWMKJS 
£ fro 7c* U—>7tt, *'J=f^i7 F*»n*.te^ 

M 1 3mp 1 8 R F DNA£ftUB#*S n a B I T«J 
ilfclSMDNAt, tO*MDNAO**(**©EJ«l 
SSO^-U^^U^FTH***^*!?^, [&re 
c ASff5d<!:4Lt, ^liDNA Polymer 
a s e I , Large fragment ( 3 ' — 5 ' 
exov<n) TWWSJS C£Jt^S3 7 fi C) £?to 
fzo 1/->8I1 ^■"Ji'^^U^KSSD^^^TU- 
>2 tHi;SJESfi : ^fc-y->^';U B U->3tt, Rfcre 
c A&??Z) ^tteLlZ, ^cIIDNA Po 1 yme r 
a s e I , Large fragment ( 3 ' — 5 ' 
exo^-f^TO TSUSJE (EK1S4 71C) £fT^> 
fc. 1/->9(1 ^U^^U^HSrJDA^C^TU- 

>3trai;K«6ffofc-y'>y;k i^->4H i&re 

c A£fT^ d t&Uc\ Bst DNA Poiyme 
r a s e I , Large fragment 

>>OI/. U— >5tt, B£r e c A&ffo Z\ tfcV\Z, P 
yroBest DNA Polymerasel TlS 

IKK (SJSfiSest;) sff-p/t. u- >i in * 

ofcii->7;U. U->6te, ^recA^fr5l^b 
T a q DNA P o 1 yme r a s e I TgilS 
Jfc (KJS»«6 5TC) tfTofc. 1/->12H tU^* 
F^DtL&^TU— > 6 tHCEJSSrfTofc 

■y->^;i/. (B) « (a) £mti7#n—7,tf)i><D* d 

[08] H8l4iaE«8©*ttDNAiLT. gB8t#^ 
DNAlC*fLT^^iS^fi : ^fc||^x--^o -ttt-e 

T£>£o (A) l/->M^DNAit<X7-^-T\ 
CDIMX^-^Ofe^To >lte, p B R 3 2 
2 DNA^DNAtLT, t'J^^l/tfF7 

J* ^ U^"^ F 7 (DiSffiffi^- 'J =:* J* 2 i/^r^ F 8 £31 

iSit>^;i/tLtt)OT**. (B) « (A) trai; 

7 # D - 7 5*)]/<D D NAiSfe?S. 

3„ (A) l/->MHDNA+r-fX7-*-T, 

-f X4f- ^(7)£iC^To > 1 M13mpl8 



R F DNA£MlfiSf*S n a B I Tffl(Bfbfc«MDN 
At, ^coSMDNAc^^SffiM^^EJ'J^^^^-'J 

^i/tf h (5- mwmm.) TH*»»i«*ffofc-y"> 
u->3\z, i/-> i <tni;=*«»fltSfTV^ m 

^TdXTP s &ao^^l^TffiOii*£/SS:fT-3fc1t> 

Hl^TdXTPs (7<«dATP) £SpiLTfl!0& 
*KJS£?Tofc1t>:7;i/. U— >5tt, U->lt[5]t; 
H#|g®/££fr^ I^TdXTPs (^^XdCT 

p) &mxTmo&&R&&ffvtzV>y , )w (b) « 

(A) il^i;7#D — *y;U©, DNAiM?Io 
[B10] B10 ttHKM 1 0 <&*ttEJS<0?f «tt**fe 

*»<D»*£STBffilCftfe*¥JCT**. (A) U- 

>MliDNA1t<X7-A-^ J t<D*)''fX£:5 : —&<D 
SC^to U— >ltt, M13mpl8RF DNA5: 
SJES^S n a B I TMtfcgMDNA^, "t<Dm&) 
DN A^SBWW^IEMfcJff^^U =3*^^ i/^-^ HTH 

hDNA^^tm «WDNAO*SB<R«OE5»JS 
»^'J^^l/tfHT, E**BflEtdXTPs* 

JSTdXTP s SaD^-fe^Tlx— > 1 tl^CSJfc^fi 1 ^ 

&-s->y;u. u— >4«, ffioa*fijSTdXTPs<^ 

(B) tt (A) traD7^fn-^y;Ko, D-NAiftfi 

[bid bi lttsuewi icowf>aa«BDN 
ACD@ffl^<2@£ft£^-rx-^---<> -tn-^n, tibcd 

5). l/->MttDNAWX7-A-T, -^GD*tMX£ 
x-^O^iC^-fo U->1H M 1 3mp 1 8 R F 
DNA^WSS n a B I T«JBf UfcSMDN At, 
^CD^MDN AO^m^CDSH^J^^^U 2 V* 

^KSrJB^T, «»SJ6*ffofc. e^>T**« 

«snfc«»DNA6, ^huyh7t*v>te^atae 

AC7)t:^^>^^nTV^^M-ffl'M€7;l/*U^tt(C 
<fc98?8i£i±feo C©^-yyhDNA*»ftlfct- 
XSHitLT, ^-iry hDNAOiaj*SSilE5*J*«FO 
y^-f ^-^ffltiTPCRSJPSrfi^l^ -?-C0D N Afft 
£it>7;i/(!:Ltt)OTS)*. 1/->2H U->lt 
raUSJCS:, M13mpl8RF DNA^SJfg^^S 
n a B I TMLfcSMDNAt, fejfg^^s n a B I 
t«KM 13mpl8RF DNACD^ol OCD*5g^ 
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XJk 1/->3H U->1 tHCSJfc*, ;*>Jzf*47 

1 3mp 1 8 RF DNA^^Jpg^^S n a B I T«K 
bJt«WDNA£«g£l,TP CR£fT-D7^>y;U 
T\ PCRf*©-y-<X7-*- 0 
[012] B12 1 2 ©£flc«^Mffi5fPffl# 

OH^tco-r— ^Sr^rHBT&S. (a) fct % Xhl/ 

Sffo>!:«MDNA*IS^S-&*ft». (b) tt, Qffi 

AMtSli:*. K^TS^a^yhoaifftt. 6 X S 

SC (O fct, ^DNA(:W 

fcl#«DNAtlOAfcftPBf. (d) W\ 7MU#'J£tt 
iCj: 0 1 «DNA»< 6 tt^T£/£*:x^ hGD« 
6xSSCICg#^A^>^o (e) tt, m&) 

K. (f) tt, ^MDNAiC^MW^ 1*^DNA^SD 

[B 1 3 ] H 1 3 ttHSG^y 1 3 ©=*«»jSESJt;tc*^ 

*>^<nr*£>. (A) I/->MttDNA*>fX , 7-*- 
T\ *©^XSr-^©£l:gr. U->ltt, Ml 
3mp 1 8 R F DNA^JiliS n a B I TMl 
fzWi&)DNAt. ^ C0«BD N A©*«ffl«fl!)EJiJSj$ 

*«JgflcS^*fTofc-y->^;k l/->2te. recA 

Jk U->3ti, ATP-rS^|S^Tl/->lt^i; 
£JS£fi : ^&1J->:77k U->4tt, a£ffi*S;*'J zf*d7 
l/^F (*-'J:*E#l2) £^T£j££fT^&1*>:7' 
;k >5te, iefirad-Uzf^^l^^K Ot'J^E 

BR 3 2 2 DNA£fWE»SfS c a IT?«JWbt^- 

3) Sffi^T, KJ*SfT:?fc1f>:7;k l/->7te, p 
BR 3 2 2 DNA£ttRB«S c a I TSDKLifc*- 
y^hDNAt, -?-©^—ir y hDNA(0*Sgffl«C5iE 

;k (B) a (a) (h!^i;y^D-xyjucD, dna^ 

[0 14] HI 4ttHS6Wl 4© = *«JgJ5ESJiSJC*5tj- 

SSr^-TBSKftbS^KT**. (A)--U— >MttD 
To U — > 1 te, Ml3mpl8RF DNA^$iJ[5gp 



»SnaBIT«KLfc«WDNA(t, f«DNA 
^*^«coE^j^^o^-Uzf^/7 i/^-^F (5' 

t, =*««jEKSJt*ff-3fc-y->r;k u->3tt, m 

1 3mp 1 8RF DNA£»JR#*Sn aB I T«JWf 
Lfc»WDNAt, f©«MDNAOfe3 
W^E^JSrit^^-'Jzf^^U^-^HSfflliT, 
J5££lSS:fTofc1*>7Jk U— >4tt, ^"U=3*E^J^*t 
IT, i^WE^J^^Ur^^l/^F (5' *3S 

(B) tt (A) t|t|i;7^P-^y;K0, DNAiftfe 

[015] 115 ttHJg^J 1 5 OH#«»/&Rj£tCi£E 
££ft*K ^Urf^^U^HOfiSSIB^fclilftx-- 

THWKlftb*¥*T**. (A) l/->MteDNA1t 

>ltt. M13mpl8RF DNASRiBf Sna 
BIT«IBfLfc«WDNAi, ^COS^JDN A£D*$Sg^ 
^Wi^6 0 - me T7irV3zi7U*7'\z$:m\,* 

1 3mp 1 8RF DNA&fcJPMSRSn aB IT« 
Ufc«MDNA*«5««C0E?»JSSFO5 0 -me r tT'J 

7";i/o >3tt, M13mpl8RF. DNA£r$iJK 
MMS n a B I TSBf UfcfllMDN A^ffittoE^J* 
j|O40--me rt'J^^7 WF^IUT, 
^>Ki^^fTo7 u cit>y;U e V— >4MU Ml 3mp l 
8 RF DNA£fHIB»StS n a B I WKlfcgMD 
NA^If£DE^J^jf0 3 0-me r^U^T^^I/^- 

>5te, M13mpl8RF DN A*SJK*aiS n a 
B I T«Bf LfcaWDNA^fflfflttOE^J*^ 2 0- 
me rt'jD^^l/tf K^ffl^T, H#«Jgj5££Jt;£ 
fTofcIf >X;k (B) tt (A) tmCTUu-Xtrfr 
<D, DNA4»ft?I. 
[016] H 1 6 ttUSE^ 1 6 OH*jfi®jEaESJSti^B 
<h$ft*, ^'Jzf^^U^-^KE^J^ffiBSH^fcHa 

SStiffillftbSfXT*^. (A) U— >MteDN 

awxt-*-^ -c-otf-fxt^-^os^-ro 

>ltt. M13mpl8RF DNA^SJiiiS 
naB ITfflBfLtaWDNAt, ^CO^^DNACD* 
M^OE^j^^ 6 0 -m e xlrVlj**? V^^- 

M13mpl 8RF DNA^MSnaB I Tffl 
BfUfc«MDNA*SS^6, 10-me rgrtCAt)^ 
Sl«CDE^JS:J$:3 6 Ome r * >J =fp? ^ is*?- H*^^ 
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TH*««flcS«S:fTofc-y->^';U. U->3t4, Ml 
3mp 1 8 R F DNA£f&JI8S*S n a B I T«JBf L 
fc«MDNA*iB*>S, 2 0- mer«rti:At?ft«« 
OBEM€:fir"36 0-me r * U £7 H £33 

=*«»J«SiCefTofcU->r;k Ix->4tt, Ml 3 
mp 1 8 RF DNA£fflPggPSlS n a B I TSJBrUfc 
«fl9DNA***5, 3 0-me r««l:A^fc««<0 

*««i5!tS**ffofc-y->^ , ;K (b) « (a) twit; 

-fmW\zRt>Z>?fKT$>Z>o (A) l/->Mt4DNAti- 
>l(t M13mpl8RF D N A SMEW* S n a 



B I T«J»Lfc«WDNA<t, *<D«WDNAS>*4B« 
«CDSE?iJ£f£-3 6 0-me r * 'J £ U*?- K SflJ l> 
T = *JB»fiESJ?>Sff^, [&r e c A*tC, 1XSSC 

(37t, io#) Sfr^Jti)->:/;u. 
>2«, f&mm (45t:, io»> o-tj->7;k u»> 

3WU SMfLS (5 5t, 10») C0-th>7 K ;U o U->4 
tt, IRAS 10») <D^>yjl 0 l/->5, 

(7 St:, 1 0«0 co-th>7;k u->6te, & 
JUS (8 S'C, 10») <Di>->:7;k (B) tt (A) t 

(A) iHUjllfc*. M13mpl8RF DNASSO 
PB^^Sn aB I TtBBf Lt*«D N A<0*SWl*fl!>K 
^JStSf^, 4 0-me rOS^co^U^^l/tfH^ 
ffl^T, ffofc. (D) te (C) £FLZTUu — 7.¥)V 



[Ell] 



[02] 



(A) 



(B) 



M 1 2 3 4 6 



M 1 2 3 4 5 




(A) 



(kb) 



23.1 



M 1 2 




(B) 



M 1 2 




(C) 



M 1 2 



4 6 




[0 11] 




(Q 



(base) 



M 1 2 M 



263 
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Ml 2 3-4 5 6 7 8 9 10 11 12 
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4* B8 2 0 0 0 - 2 1 0 0 8 2 



[015] [El 1 6] 

(A) (B) (A) (B) 



M 1 3 3 4 6 M 1 2 3 4 5 M 1 2 34 M 1 3 3 4 




[hi 7] 

(A) (B) 

M 1 2 3 4 5 6 M 1 2 3 4 * 6 




(Q CD) 




F^-A(##) 4B024 Mil AA20 CA01 EA03 HA08 
HA11 

4B029 AA23 BB20 CC03 CC08 
4B063 QA01 QA12 QA13 QQ42 QR08 
QR32 QR41 QR42 QR48 QR83 
QS03 QS16 QS34 QS36 



